A. low molecular weight RNA was released from the purified rattlesnake 28 S RNA by brief heat treatment as well as by treatment with 80* dimethylsulfoxide or formamide. The sedimentation eoeficlent of this low molecular weight RBA was found to be 5.5 S, corresponding to a nucleotide number of 140 and a molecular weight of 46 000. It was also observed that 5.5 S RNA is present in equimolar ratio to 5 S rRNA.
INTRODUCTION
We recently reported the release of a low molecular weight RNA from the total RNA of the South American rattlesnake (Crotalns dnrlssus terriflcus) liver by agents known to break hydrogen bonds. A similar low molecular RNA species was detected in some eukaryotie cells but our finding is the only example described in Reptllia. This observation supports the idea' 1 'that this RNA species is an evolutionary characteristic of all eukaryotie cells. So far, its function is unknown.
Is this paper, we report data on the characterization of this low molecular weight RBA obtained by heat treatment of 28 S Isolated from whole cells as well as from purified ribosomes. In addition, we show that this RNA species is also released by heat treatment of the purified 60 S ribosomal eubunit under the same conditions used for the purified 28 S rRNA. The possible implication of this finding Is discussed.
MATERIALS AST) MBTHODS
South American r a t t l e s n a k e s (Crotalus dorlaeas t e r r i f ioas) weighing 300-400 g were u s e d .
The preparation of RNA from the r a t t l e s n a k 
The ribosomes and ribosomal subunite were i s o l a t e d from the r a t t l e s n a k e l i v e r as described by Rodrigues and De Lucca • Folyacrylamide g e l e l e c t r o p h o r e s i s was performed according t o Loaning
, except that E buffer contained 0.2% sodium dodecyl sulfate. After fixation in 1 M acetic acid, the gels scanned at 260 nm in a Beckman model Acta III spectrophotometer. The heat treatment of the RNA and ribosomal subunite dissolved in E buffer was carried out in stoppered test tubes for 3 min at temperature indicated in the text. After heating , the samples were rapidly cooled in an ice bath. In some experiments the RNA samples were heated in SSC or 0.1 x SSC , and the samples were gradually cooled at room temperature. The heated RNA and ribosomal subunits were analysed by polyacrylamide gel electrophoresis* In both treatments, with dimethylsulfoxide and formamlde, the RNA was dissolved in 0.01 M sodium scetate buffer, pH 5A containing 0.05 M NaCl. Stock solutions of dimethylsulfoxide or formamide were added to a final concentration of 80%. After 1 min of incubation at 0°C the RNA was precipitated with 3 vol. of absolute ethanol, collected by centrifugation and washed once with 8056 ethanol. The RNA samples were dissolved in E buffer end analysed by polyacrylamide gel electrophoresis.
The mobility of the low molecular weight RNA released from 28 S rRNA was compared with that of Escherichia coli 5 S rRNA on the gel electrophoresis, and the S value is conveniently used here to name it for the purpose of identification^. The relative amounts of the low aoleealar weight RHA and the 5 S rRHA were obtained by determining the areas under the peeks of the 7.5% polyaorylaaide gel absorbanee scans • The molar ratio was calculated by assuming molecular weights of 46000 and 40000 daltons for the low molecular weight RHA and 5 S rRHA respectively .
The thermal denataxation profile or the purified 28 S and 18 S rRHA dissolved in B buffer was determined in a Beckman model DO apectrophotometer using water-jaoketed ouvettes of 1 em light path. The absorbance at 260 nm was measured at various temperatures and corrected for changes in volume •
RESULTS
The RNA extrated from the whole cells was centrlfuged on a linear 5-20$ sucrose gradient and the peak corresponding to 28 S rRHA was oolleeted as described previously . Heat treatment of the purified 28 S rRHA releases a low molecular weight RNA, the eleotrophoretie mobility of which is the same as that of the RNA released from the total RHA under the same conditions (Fig. 1 ) . Treatment of 28 S rRHA with 80% dlmethylfulfoxide or formamlde at 0°C for 1 min gave the same result* The S value of the low molecular weight RHA was performed by polyacrylamide gel eleotrophoresis using the rattlesnake 5 S rRHA and 4 S rRHA as internal markers (Fig. 2 ) . These RHA species co-migrate with the corresponding ones of Bscherlchla coll (Fig. 2c) .Assuming a linear relationship between the distance migrated and S 2 0 v values , a figure of 5.5 S for the RHA species released from 28 S rRHA was obtained (Fig. 2d) . It is likely that other peaks observed in Fig. 2d that are absent in the unheated RHA (Fig. 2a) are components of the '8 S» RHA species referred to in our previous paper .
The homogeneity of 5.5 S RHA was investigated by electrophoresls on a 10% polyacrylamide gel. It appeared as symmetrical peak with no trace of faster or slower moving ultravlolet--absorbing material.
The thermal denaturation profile of 28 S rRHA ahows that melting starts at 40°C and that the maximum hyperchromlelty is reachead at 70°C (Fig. 3aJ. A T value of 54°C was determined  (.Fig. 3a) . We found that under the same conditions 18 S rRUA melta from 30 to 70°C and has a ^ of 48°C (Pig. 3b). This value is lower than that of 28 S rRNA and this could be correlated wl1h the differences in the base composition • Based on these data , the release of 5.5 S RNA at various temperatures was examined (Fig. 4 ) . It should be noted that no appreciable amount of this low molecular RNA was detected after heating the RNA sample at 40°C.
After a gradual cooling of tiie heated EH A, th* diaappearanee of 5«5 S RHA was obsarred (Pig* 5)* It Is noteworthy that the peak corresponding to *8 S* RHA also disappeared with simultaneous inorease of 28 S rRHA peak (Fig. 5) . Table I shows the relative amount as well aa the molar ratio of 5*5 S RNA to 5 S rRNA. These results indicate that the maximum yield is obtained by heating the RNA sample at temperatures higher than 50°C, or after treatment with dimethylsulfoxide or formamide. It should be emphasized that there was no i ncrease in the molar ratio values obtained at temperatures above 6O°C (Table I ) .
The 28 S rRNA Isolated from purified ribosomes also reIiea8es 5.5 S RNA after heating (Fig. 6 ) . In order to verify whether the ribosomal proteins stabilize the association between 5.5 S RNA and 28 S rRNA, the Intact 60 S ribosomal subunit was submitted to brief heat treatment. Fig. 7 shows that a low molecular weight RNA is released after heating the 60 S ribosomal subunit under the same conditions used for 28 S rRNA. This RNA speoies has the same eleetrophoretlc mobility as the 5.5 S RNA (Fig. 7a) . When the gel was stained with methylene blue,only the 
Discussion
The experiments reported here indicate that 5.5 S RHA is hydrogen-bonded to the rattlesnake liver 28 S rRHA isolated either from whole cells or purified ribosomes. On the basis of § value of this low molecular weight RHA, a nucleotide number of 140 and a molecular weight of 46 000 can be estimated-'.
Recently, Rodrigues and De Lucca showed that 5 S rRHA is located in the large ribosomal subunit of the rattlesnake liver. In the present investigation the ratio between 5 S rRHA and 5.5 S RHA was calculated to be approximately 1:1, suggesting that this low molecular weight RHA is also present in equimolar ratio to 28 S rRHA. It is reasonable to assume that 5.5 S RHA is associated with specific site on the rattlesnake 28 S rRHA. The dieappearenoe of this low molecular weight RHA after a gradual cooling of heated RHA might be due to its reassociation with the specific site on 28 S rRHA. It should be noted however, that after cooling the peak corresponding to 18 S rRHA showed a slight in- crease of the absorbance. Therefore, we cannot rale out the possibility that non specific association took place with 18 S rRNA, Of much interest is the fact that 5.5 S RNA is released from the 60 S ribosomal subunit by heat treatment. It is known that the protein content as well as the molecular weight of the proteins found in the rattlesnake 60 S ribosomal subunit are close to the values found for 60 S subunits from other eukaryotes. Since the large ribosomal subunit was heated under the same conditions used for the purified 28 S rRNA, we conclude that ribosomal proteins do not stabilize the association between this RNA and the low molecular weight RNA. This finding suggests that 5.5 S RNA is located on the surface of the large ribosomal RNA , which might be important for its function in a similar fashion that observed ^ for the 5 S RNA. Studies are now in progress to determine whether the presence of 5.5 S RNA is essenclal for the biological activity of the rattlesnake ribosomss.
